Objective. The objective of this study was to examine the efficacy of a systematic algorithm for providing individualized, nonpharmacological interventions for reducing agitated behaviors in nursing home residents with dementia.
A GITATION has been defined as inappropriate verbal, vocal, or motor activity that is not judged by an outside observer to result directly from apparent needs or confusion of the agitated individual (1) . The key phrase in that definition is ''not judged . . . to result directly from apparent needs or confusion,'' as the underlying cause of the agitation is often a mystery to the observer. The term ''agitation,'' which is at times used interchangeably with labels such as ''problem behaviors'' and ''disruptive behaviors,'' encompasses a variety of inappropriate behaviors, including repetitive acts, behaviors that deviate from social norms, and aggressive behaviors that are directed toward oneself or others. Factors found to be linked with manifestations of agitated behaviors in elderly persons with dementia include cognitive impairment (2), the physical and social environment (3, 4) , individual past experiences (5), medical conditions (4) , and depression and social isolation (6, 7) .
Traditionally, methods utilized to deal with agitation have been the use of physical restraints (8) and/or pharmacological management (9) . However, there is growing dissatisfaction with these interventions due to the inhumane consequences of physical restraints and the ongoing concern about adverse side effects and drug interactions resulting from pharmacological interventions (10) (11) (12) . Moreover, neither method addresses the underlying reasons for agitation, such as social isolation or pain.
To target unmet needs at the root of agitated behaviors [e.g., pain (13) , feelings of loneliness or isolation (14) , boredom (15) , or sensory deprivation (16) ], nonpharmacological interventions (i.e., interventions based on specific needs rather than psychoactive medication) for problem behaviors have been conducted with persons with dementia (17) (18) (19) . These interventions include modifications of the physical or social environment to decrease agitation or trigger positive behaviors (17, 20, 21) , removal of physical restraints (22) , provision of individualized music or other sensory stimulation (14, 23, 24) , real or simulated social contact [e.g., family videotapes and one-on-one social interactions (14) , family audiotapes in simulated presence therapy (25) ], art activities (26) , hand massage (27) , and real, toy, or robotic animal-assisted therapy (28, 29) . Combination interventions have also been successful, as exemplified in the A.G.E. program, which included Activities, Guidelines for psychotropic medications, and Educational rounds (30) . Despite the substantial amount of research on nonpharmacological interventions for managing agitated behaviors in cognitively impaired elderly persons, the results of the majority of these studies are ambiguous due to small sample sizes (which rarely have the statistical power to yield significant findings), diversity of approaches to measurement, and an absence of control conditions (17) . Moreover, most studies were based on a solitary intervention, and thus neither matched the intervention to a specific need underlying the agitation nor tailored it to the person's abilities and background.
In this study we tested a new approach for providing interventions for agitation, which is named Treatment Routes for Exploring Agitation (TREA; 31). TREA is based on a theoretical framework that provides a systematic methodology for individualizing nonpharmacological interventions to the unmet needs of agitated persons (16) . Using TREA, needs and preferences of agitated persons are identified through data collection from both formal (nursing staff members) and informal (family members) caregivers, and through observation of the agitated person's behavior and environment. This information is then used in systematic algorithms to suggest personalized interventions for decreasing agitation. The TREA approach can be viewed as a decision tree that guides caregivers through the necessary steps for exploring and identifying underlying unmet needs that contribute to agitated behaviors (16, 17, 31) . For example, in the case of a resident who manifests verbal agitation, we know from previous research (4) that the main etiologies of this syndrome are physical pain, lack of social contacts, boredom/inactivity, hallucinations, and depression, all of which form the top row of the decision tree ( Figure 1 ). Because correlates of the different syndromes vary (33) , different decision trees are used for the different syndromes of agitated behaviors (Figure 2 ). In the present study we excluded residents who manifested aggressive behaviors, as these often have a different etiology than do verbal agitation or physically nonaggressive agitation and would require a different research and intervention approach. (A chart of interventions by needs and abilities along with case study examples are available elsewhere) (31) .
The following assumptions form the basis of the TREA approach:
The first step toward developing an individualized treatment plan is to attempt to understand the etiology of the agitated behavior based on individual examination. Different types of agitated behaviors have different etiologies; therefore, they require different approaches to treatment. In developing a treatment plan, one should capitalize on the remaining abilities and strengths of the individual while recognizing current deficits, especially those related to sensory perception, cognition, and mobility. The unique characteristics of the individual, such as past work, hobbies, important relationships, and sense of identity, need to be explored to match the treatment to the past and current preferences of the person. Prevention, accommodation, and flexibility are essential elements of intervention This study was conducted to determine the utility of combining a quantitative aggregate (nomothetic) methodology summarizing results across individuals with an approach that stresses the need to individualize the nonpharmacological treatment of agitation and recognize the unique individuality of each person (idiographic methodology). We used a structured (universal) decision tree protocol to methodically uncover what agitated behaviors were present in each individual participant and the possible reasons for these behaviors. This information was then used to choose which interventions might be appropriate for each participant. In this article, we present the first large placebo-controlled evaluation of systematic individualized nonpharmacological interventions for reducing agitated behaviors in nursing home residents with dementia.
METHODS

Sample and Settings
The study was conducted in 11 suburban nursing home facilities totaling 12 buildings, as one facility housed two buildings. This project received Institutional Review Board approval.
In this article we present findings from 89 participants from 6 nursing home buildings in the intervention group and 78 participants from 6 nursing home buildings in the control group (see Figure 3 for participant flow). To limit contamination of the interventions' effectiveness, buildings were assigned either control or intervention status (rather than having both within each building). We were unable at times to assign buildings randomly to either intervention or control groups because the administrators of two facilities insisted on making the decision as a condition of participation. Other facilities without such stipulations were randomly assigned to the treatment or control group while balancing the number of facilities in each group. As to the one facility that contained two buildings, one served as an intervention and the other as a control.
Eighty percent of the participants were women, and the average age was 86 years with a range of 59-103 years (Table 1) . Statistically significant differences were not found between the intervention and control groups with regard to demographic variables, diagnoses, and current medication, with the exception that participants in the control group were significantly younger than those in the intervention group (means ¼ 85 and 88 years, respectively; MannWhitney U test ¼ 2832, p ¼ .04). Moreover, staffing patterns and medical indicators in the intervention and control facilities did not differ significantly based on data obtained from the National Nursing Home Watch List (34) for the State of Maryland (see Table 2 ).
Assessment
Background data regarding age, gender, ethnicity, education, and marital status were collected from each resident's chart at the nursing home. Data regarding ADL (activities of daily living) performance, pain, vision, hearing, and speech were obtained via the Minimum Data Set (MDS) (35, 36) . Information from medical records included current medication lists (including pain relievers and psychotropic drugs) and confirmation of the diagnosis of dementia, as well as other medical diagnoses.
Cognitive functioning of the participants was assessed in two ways: through a modified version of the Brief Cognitive Rating Scale (BCRS) (37, 38) , and via the Mini-Mental State Examination (MMSE) (32) . The BCRS asked nursing staff to rate participants on a 7-point scale ranging from 1 (normal functioning) to 7 (complete inability to function). The MMSE was administered to participants and has possible scores ranging from 0 (severe cognitive impairment) to 30 (normal cognitive functioning).
Depressed affect was rated via the Raskin Depression Scale (RDS) (39) during a structured interview with each participant's immediate nursing staff caregiver. The scale assesses three domains: verbal depression, behavioral manifestations of depression, and manifestations of depression through secondary symptoms. Each area was rated on a 5-point scale from 1 (not at all depressed) to 5 (very much depressed). An overall RDS score was calculated as an average of the separate ratings. Inter-rater agreement averaged 81% (40) .
Outcome Variables
Primary outcome: observed agitation.-Direct observations of agitation were recorded by trained research assistants via the Agitation Behavior Mapping Instrument (ABMI) (41) . Direct observations were chosen because these are more objective and more accurate than other forms of assessment. The ABMI includes 14 items that describe physically agitated (e.g., pacing, repetitive movements) and verbally agitated (e.g., screaming, complaining) behaviors. Inter-rater reliabilities regarding agitated behaviors for this instrument previously averaged 93% (41) and averaged 95.2% during the present study with intra-class correlation (ICC) of .92. Another measure of reliability examined the possible effect of the nonblindness of the observations. For this measure, 10 study participants were videotaped, and inter-rater reliability was obtained from a research assistant who was blinded both to the background characteristics of the observed residents and to the raters themselves. The average agreement between observed agitation recorded from videotape and direct observations of agitated behaviors was 95%, with an ICC of .97. The measure used in the final analysis was an overall agitation score of all observed verbal and physically nonaggressive behaviors.
Secondary outcome: affect.-Evaluation of positive and negative affect was based on direct observation and assessed via Lawton's Modified Behavior Stream (42) . Five different modes of affect were evaluated: pleasure, interest, anger, anxiety, and sadness. Inter-rater agreement evaluations were conducted repeatedly throughout the study and averaged 85% per emotional mode, with a range of 67%-100%, and an average ICC of .70.
Procedure
The criteria for exclusion of participants were:
The resident had been at the facility for , 3 weeks, so nursing staff members would not know the resident well enough to accurately assess him or her. The resident exhibited agitation fewer than several times a day. There was no dementia diagnosis. Nursing staff judged this resident to have a life expectancy of , 3 months due to obvious causes. The resident had an accompanying diagnosis of bipolar disorder or schizophrenia.
Informed consent was obtained in written form directly from 2.4% of participants (n ¼ 4). These participants were responsible for making their own decisions as listed in the medical chart, and were found to be sufficiently capable of understanding and giving their own consent. For the remaining 97.5%, informed consent was provided by a guardian or the closest family member (43) .
After demographics and medical data were obtained, a trained research assistant recorded baseline observations of agitation and affect onto a Palm Pilot m100 handheld computer (Palm, Inc., Sunnyvale, CA). Each participant was observed for 3 consecutive days. Each observation lasted 3 minutes. Each participant was observed once every half hour from 8:00 AM to 9:00 PM over the 3-day period. Research assistants observed one resident at a time, and three to five residents during every half-hour period. On average, 72 baseline observations were recorded for each resident (on a few occasions the research assistants were not Figure 3 . Flow of study participants. Participants were not included if they were expected to die in the next few months, on comfort or hospice care, or if they had an acute illness that excluded them from normal activities.
able to observe the resident because the door was closed, the resident was asleep, or the resident needed privacy to complete an ADL). Based on these data, a 4-hour peak period of agitation was identified for each resident.
Relatives of participants in the intervention group responded to a questionnaire that included items concerning participants' medical history (44), self-identity (45) , and social functioning (46) . Medical history was provided to a consulting geriatrician who then performed physical evaluations to determine presence of pain, delirium, and infection.
For the intervention group, we used the TREA decision tree protocol (31) to uncover possible reasons for each Notes: Numbers are either percent or mean (standard deviation). Ranges for scales are as follows: Activities of Daily Living (ADL), from 0 (independent) to 4 (total dependence); Raskin, from 1 (not at all depressed) to 5 (very much depressed); Vision, 0 (adequate) to 4 (severely impaired); Hearing, 0 (hears adequately) to 3 (highly impaired); Speech, 0 (clear speech) to 2 (no speech); Pain frequency, 1 (no pain) to 3 (pain daily).
* participant's manifestations of agitated behaviors, and we paid close attention to data derived from consultant geriatricians' evaluations, direct observations, psychosocial assessments, and interviews with the nursing staff. Using TREA, a cause was hypothesized, a corresponding treatment category was identified, and the specifics of the treatment were chosen to fit the person's past identity, preferences, and abilities. Some of the interventions used were individualized music, family videotapes and pictures, illustrated magazines and large print books, board games and puzzles, plush toys, sorting cards with pictures and words, stress balls, baby dolls, electronic massagers, pain treatment, outdoor trips to the nursing home garden, perfume, a ''busy apron,'' building blocks, and Play-Doh. Interventions were individualized and administered to each participant based on the peak periods of agitation determined during baseline. The exact time of the interventions varied depending on the resident's medical and psychological condition (e.g., whether the resident was awake, ill, willing). One research assistant was responsible for conducting the interventions and a second research assistant recorded the observations. A placebo intervention was provided for the control buildings. Staff members on the control units attended an inservice presentation that described the different syndromes of agitation, their etiologies, and possible nonpharmacological treatments. The rationale for using an educational presentation as a placebo stems from an earlier study that showed that such an in-service does not affect practice (47), yet does provide the staff with information and with a sense of having received an intervention. We considered and rejected several other types of controls: no interventionusual care group (we felt our in-service placebo condition was superior to this as it controls for the impression that an intervention has taken place), a placebo tablet group (clearly inappropriate for a nonpharmacological study), and a group that received the same amount of social contact as the intervention group (rejected because social contact is a crucial ingredient of the intervention and part of the effect being evaluated).
The intervention period for the treatment group lasted 10 consecutive days, and observations were recorded during the four designated hours of the first and last 3 days of the intervention. The same days of observation were used for residents in the control group, that is, days 1-3 and days 8-10 of the designated corresponding period.
Analytic Approach
The results were analyzed via repeated-measures analyses of covariance (ANCOVAs) in which Time (baseline vs treatment phase) was the within-subjects factor, Group (intervention vs control) was the between-subjects factor, and MMSE score was used as a covariate. The primary dependent measure was the overall agitation score. Secondary measures were those of observed affect: pleasure, interest, and a composite score of negative affect based on anger, anxiety, and sadness which was developed because of the low occurrence of these three variables. All statistical analyses were performed using SPSS software (SPSS Inc., Chicago, IL).
RESULTS
Primary Outcome
There was a significant interaction between the time factor and the group factor for overall agitation, demonstrating a greater decrease in agitation for the intervention group as compared to the control group (F 1,164 ¼ 10.22, p ¼ .002) (see Table 3 and Figure 4 ).
Secondary Outcomes: Affect
Significantly greater increases in pleasure from baseline as well as increased interest were observed in the intervention group as compared to the control group (F 1,164 ¼ 24.22, p , .001; F 1,164 ¼ 20.66, p , .001; respectively) (see Table 3 and Figures 5 and 6 ). Significant changes did not occur for negative affect.
We also examined the number of sedatives, antipsychotics, and antianxiety and antidepressive medications administered to participants in the intervention and control groups to rule out the possibility that these medications could account for differences in agitation. No differences were found between the groups at baseline or from baseline to treatment within each group. The only significant difference between the intervention group and control group was in number of antidepressant medications during the treatment phase, when participants in the control group received more antidepressant medication 
DISCUSSION
This is the first large study to demonstrate the efficacy of the systematic use of individualized nonpharmacological interventions for agitation. The study has several strengths: it utilized a placebo control which offered an intervention to the control group; it used comparable control and placebo nursing facilities and residents; there were no significant differences in the use of psychotropic medications between the facilities; and the sample size was large relative to those in most nonpharmacological studies (19) , although not in comparison to those in pharmacological studies (48, 49) . As has been seen in other studies, a strong placebo effect was found, yet the intervention had an even stronger impact.
The individualized interventions used in this study are anchored in ''person-centered care'' (50) and involve a systematic analysis of the needs underlying agitated behaviors, the person's past role-identity, personal past and/or present preferences, and cognitive, mobility, and sensory abilities and limitations. As ''person'' information is matched to an assortment of available interventions, it is easy to see how we came to use a wide range of interventions throughout the study-from family videos and puzzles to outdoor walks and electric massage devices. Such interventions need not be expensive, but well thought out so as to be relevant to the needs, abilities, and willingness of the agitated individuals. Many of the interventions involved engaging residents in an activity that was meaningful to them, which is one reason for the increase in interest and pleasure found in the treatment group. Although the required time of intervention delivery varied, all interventions were designed with the idea that they could be easily administered and matched the participant's level of functioning. The study's findings are considered an underestimate of the potential effects of nonpharmacological interventions because: (i) the period for preparing the interventions was too short in some cases, such as when environmental modifications or unique materials for interventions were indicated; and (ii) staff cooperation varied greatly across the different nursing homes, such that when staff intervention was needed it was not always available. For instance, in some cases we thought the resident suffered from pain, but the physician disagreed with us. In one case, when we suggested scheduled toileting for a resident who urinated on the radiators, the nursing staff member refused, saying that the Figure 4 . Change in overall agitation from baseline phase to the treatment phase for the intervention and control groups. resident had an MMSE score of 0 and therefore could not benefit from a schedule. Removal of physical restraints was also an intervention that sometimes met with staff resistance.
It was challenging to apply rigorous methodological design to intervention research conducted in nursing homes, and we acknowledge that we fell short of the gold standard with respect to randomization of participants into intervention and control groups, as it was necessary to leave the decision to receive interventions to the facility administrators. Yet, we did include a placebo-controlled control group with demographic and medical attributes comparable to the intervention group. Along these lines, it was impossible to conduct ''pure'' nonpharmacological interventions in the nursing home setting, as our nonpharmacological interventions were often superimposed on pharmacological treatment. However, we were able to control for this by using intervention and control groups that received comparable amounts of sedatives and psychotropic drugs.
Our findings suggest that nonpharmacological interventions decrease agitation. The importance of the findings regarding the efficacy of an individualized nonpharmacological intervention is bolstered by the ongoing controversy regarding the use of antipsychotic drugs for treatment of these behaviors, especially in view of both general side effects and cerebrovascular adverse events (51) . Additionally, by addressing underlying needs, the interventions provide an improved quality of life for persons who are compromised in their ability to care for their needs, in their health status, in their physical and cognitive functioning, or in other aspects of life. This basic tenet is expressed in the enhanced sense of interest and pleasure that accompanied the decrease in agitation. The clinical significance of using a TREA intervention was also demonstrated by comments from many staff members on the noticeable reduction of these behaviors in participants following treatment. This effect is often limited to the time of intervention. However, it may have an ongoing impact when implemented by staff members, as illustrated by Fossey and colleagues (20) , whose staff training and support intervention enabled the continued reduction in the number of neuroleptic drugs taken by intervention participants in comparison to controls, despite the absence of a significant reduction in the number of agitated behaviors.
Such findings have implications for the nursing home system in terms of medical and nursing care, reimbursement, and research. From the point of view of medical and nursing care, there is a need to educate nursing home personnel that nonpharmacological interventions can be a valuable option. In our contact with both physicians and administrators, we were surprised to find that some had little understanding of nonpharmacological interventions, whereas others did not believe that nonpharmacological treatments could have any effect. To implement such interventions, staff members must receive training and mentoring in implementation and be given sufficient time and resources to ascertain each resident's past preferences to match these to the resident's current needs. The methodology required for such training and mentoring and its cost need to be studied in future research. In addition to staff preparation, other resources may be necessary, such as purchasing objects with which residents can safely engage, or adapting the environment to allow residents to walk around in a comfortable and pleasant environment. In this study, we did not collect cost data. Whereas an intervention can sometimes be costly in terms of both money and time (e.g., making a video with a family member), many of the interventions used in the present study were inexpensive. Furthermore, it is important to keep in mind that the use of psychotropic drugs can also be costly. To increase the systematic use of nonpharmacological interventions, reimbursement will need to address their costs. A limitation of the present study was the use of research staff to conduct interventions rather than training nursing home staff. This procedure was used to assure adherence to treatment protocol. Future studies are needed to translate our findings for use with nursing home staff. Another limitation of the present study is that our intervention phase lasted only 10 days. With the assistance of nursing home staff, this time could be extended in future studies. Finally, future research needs to clarify additional issues, such as which residents are more likely to benefit from nonpharmacological approaches, what system and training modifications are needed to embrace this approach as part of nursing home care, and the associated cost.
